Low-Cot DNA sequences for fingerprinting analysis of germplasm diversity and relationships in Amaranthus.
We examined genetic diversity and relationships among 24 cultivated and wild Amaranthus accessions using the total low-Cot DNA and five individual repetitive sequences as probes. These low-Cot DNA probes were obtained by the isolation of various classes of repetitive-DNA sequences, including satellites, minisatellites, microsatellites, rDNA, retrotransposon-like sequences, and other unidentified novel repetitive sequences. DNA fingerprints generated by different types of repetitive-DNA probes revealed different levels of polymorphism in the Amaranthus genomes. A repetitive sequence containing microsatellites was found to be a suitable probe for characterizing intraspecific accessions, whereas more conservative sequences (e.g. rDNA) were informative for resolving phylogenetic relationships among distantly related species.Genetic diversity, measured as restriction fragment length polymorphism (RFLP) and the similarity index at the low-Cot DNA level, was equally high among intraspecific accessions between the two species groups: grain amaranths (A. caudatus, A. cruentus, and A. hypochondriacus) and their putative wild progenitors (A. hybridus, A. powellii, and A. quitensis). At the interspecific level, however, the grain amaranth species are less divergent from each other than their wild progenitors. With the rare exceptions of certain A. caudatus accessions, grain amaranths were found to be closely related to A. hybridus. The results based on low-Cot DNA were comparable with previous RAPD and isozyme studies of the same set of species/accessions of Amaranthus, indicating that low-Cot DNA sequences are suitable probes for a fingerprinting analysis of plant germplasm diversity and for determining phylogenetic relationships.